Résumé. 2014 On discute la validité de la procédure de 
Introduction.
At low water content, water in oil microemulsions are dispersions of identical spherical water droplets in a continuous oil phase stabilized by the presence of surfactant [1] . As droplets collide, transient aggregates of various sizes may form [2] . The probability of sticky collisions depends on the interactions between droplets.
Scattering studies [3] (X-rays, neutrons, light) allow measurement of the size of droplets and the interactions between them, provided a dilution procedure is available to vary the volume fraction 0 of droplets without changing their size.
Such a procedure, first proposed by Schulman [4] , has been improved by Graciaa [5] [5] .
By contrast, the method is not really sensitive to the composition of the dispersed phase, especially in the more concentrated range (o &#x3E; 0.05). Moreover, it is necessary to suppose that the microemulsion structure is not changed by the dilution process. However, this hypothesis is not supported by scattering experiments in this concentration range (~ &#x3E; 0.05).
As this method of dilution is widely used in French and Dutch laboratories, but is very much debated in some other countries [6] , it seemed to us useful to discuss its validity.
2, Concentrated microemulsions.
An obvious limitation of the dilution method is easily observed in the concentrated range. In figure 1 , the total amount of alcohol (and water In this latter case, another type of limitation has to be taken into account in the vicinity of critical demixion points [7, 8] .
3. Critical demixion points.
The size of microemulsion droplets and the nature of the interactions between them can be determined from static light scattering experiments.
The scattered intensity I is related to the osmotic compressibility b~/8,~ of the droplet dispersions through the formula [9] :
Here K is a geometrical constant and n the index of refraction of the microemulsion. where k is the Boltzmann constant, T the absolute temperature, y the droplet volume, and ~ a second virial coefficient defined by the relation 2.
The normalized osmotic compressibility y/~T.57c/5~ is plotted in figure 2 against the volume fraction 0 for several series of microemulsions.
As the attractive potential V between droplets increases, ~ decreases. The curves pass closer and closer to the 0-axis. Finally, for a critical value Vc' the ~/5~ curve becomes tangent to the 0-axis. The point of contact 0 = Pc is a critical demixion point The ATP series corresponds to ~ ~ V,, the ATB series to V V c.
On the contrary, both the ~TB and the yTB series correspond to V &#x3E; V~. In this case, keeping constant the droplet radius and increasing ~ must lead to demixion. In practice, the samples are obtained by titration and no demixion is observed The dilution curve bends a little [10] , which is not easy to notice because of the titration difficulties (the samples are strongly opalescent), and goes through a critical point At higher concentration, the curvature associated with the concentrated range becomes visible. On the whole, the curve looks fairly linear. Note however that the curve concavity in the high concentration range is changed. The curvature is positive for V Vc' negative for V &#x3E; Vc. For V &#x3E; Vc' discontinuous situations with lobes in the phase diagram are observed These features are illustrated in the dilution curves shown in figure 3. In figure 4 , the Kerr constant B is plotted against 0 for several microemulsion series. Very high Kerr constants are measured in the vicinity of critical points. However, a distinct feature of the yTB system is the very slow decrease of B for 0 &#x3E; 10 %. The turbidities of the samples also decrease very slowly in this concentration range. The yTB curve is not in agreement with a model of constant size droplets, which would predict a more symmetrical curve, like that of the ATB system.
In figure 5 , the electrical conductivity K is plotted against the volume fraction ~ of water for the same systems. As the continuous phase is non-conducting, the conductivity probes the connections between droplets.
A qualitative explanation of the curves is the following : For Y Vc' the microemulsion droplets are randomly distributed. An infinite droplet path arises for ~ &#x3E; ~g ~14% (geometrical percolation [11] or site percolation). The probability of connection between neighbouring droplets depends on the attractive potential V [12] . Large values of K will be observed for &#x3E; q6, (site-bond percolation). The larger V is, the closer will be Op and ~g [13, 14] . [15] . In this model no interactions exist and the droplets are randomly distributed, except that the probability of sticky collisions is one. This clearly leads to predicting the existence of complicated structures even at low volume fractions. In fact, however, collision transfer studies [16] in microemulsions have found very small values for this probability, on the order of 10-3. Even in attractive systems, the values are probably much less than unity.
Hence the predicted structural complexity of the Talmon and Prager model is probably a strong overestimate compared to reality.
Finally, we recall the criteria of a valid dilution procedure :
Within these bounds, the concentration of droplets can be varied while keeping their size constant, and quantitative determinations concerning droplet size and the interactions between them can be made.
